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PURPOSE: To inexpensively produce a high Si stainless steel 
excellent in corrosion resistance and ductility-toughness by 
subjecting a steel ingot having a specific composition consisting of 
C, Si, Mn, Ni, Cr, and Fe to specified soaking and hot rolling or hot 
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CONSTITUTION: A steel ingot having a composition consisting of, by 
weight, one or two kinds among <0.08% C, 5.0-8.0% Si, <2.0% Mn, 10- 
35% Ni, 10-25% Cr, 0.5-3.0% Cu, and 0.2-2.0% Mo, as necessary 0.005- 
1.0% Pd, and the balance Fe with inevitable impurities and satisfying 
Cr©^§Ni-14 forging at a temp, in the temp, region of >900°C, at a 
draft or forging ratio of ^2.0 and at a work finishing temp, of 
>700°C. By this method, the stainless steel, having corrosion 
resistance approximately good at up to 100°C in 95% sulfuric acid or 
up to 150°C in 98% sulfuric acid and excellent ductility- toughness, 
is obtained. 
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-WSHfrfcflaKLfc. «2 5-3 4at^3 7 
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*VJ±P d & aSJlrt-S t S i #WS{± 5 %lil±T" J: t 



40 tfhfrh* LfrL. PdMlA : l. 0%^g^l>tJt 
[0025] 95%. 100 °am.^x'<7m Attat/ 
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ofc. SriK HI PiM3;7b^MXf&*£?hn 20 
* X 1 80" X270 1 . if £ l 0ram«li (0. 

o 2%cm memzMUL. tmmLt^k. i o 5 

0°C, 2000kg/cm 2 W^frtH I PftlSrff^ 
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[0033] &BJJj||A~ Jat^JtHMHK— VC0||^tffl<?5 
iiPF paV 900-1000 °Ctfc(tl,^rBl®ttt 
jS^ f: OM« & 0 1 4 (SStf - . zemiAlzi. K\mf& 
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tt^ofFii -o tz „ ; ti (h> om% & 3 mim. 4 1 

^3at>'S4tcj;tL(f. ^WmxWkLtzMS 
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5.04 


1.09 


2.10 


23.20 


18.13 


l.DS 





7 


0.02 


5.09 


0.93 




21.91 


17.84 




0.520 


8 


0.03 


5.14 


0.86 


0.52 


16.04 


18.01 




1.951 


9 


0.01 


5.02 


1.23 


1.54 


21.10 


18.05 




0.005 


1 0 


0.06 


5.10 


0.76 


2.94 


14.79 


17.98 




0.498 


1 1 


0.04 


5. OS 


1.01 


3.85 


25.30 


18.24 




0.097 


1 2 


0.04 


5.07 


0.98 




13.98 


18.23 


0.23 


0.979 


1 3 


0.01 


5.05 


1.15 




26.51 


18.07 


1.45 


0.011 


1 4 


0.02 


5.10 


1.16 




12.13 


17.89 


1.97 


0.104 


1 5 


0.02 


5.13 


1.03 




25.51 


18.03 


2.39 


0.053 


1 6 


0.03 


5.06 


1.06 


1.98 


23.06 


18.14 


0.94 


0.010 


1 7 


0.05 


6.09 


1.40 


1.24 


25.06 


17.99 






1 8 


0.03 


6.05 


1.35 




28.78 


18.04 


0.55 


0.005 


1 9 


0.01 


6.13 


0.74 




2G.94 


18.11 




0.013 


2 0 


0.02 


6.11 


0.95 


0.9B 


18.19 


18.01 


1.89 


0.105 


2 1 


o.oe 


6.08 


1.24 




17.51 


17.94 




O.990 


2 2 


0.02 


6.10 


1.11 


0.54 


24.04 


18.04 


0.99 


2.012 


2 3 


0.04 


6.55 


1.25 




24.71 


18.12 


0.97 




24 


0.01 


6.54 


0.86 




24.87 


18.01 


1.01 


0.010 


2 5 


0.03 


7.94 


0.89 


1.52 


14.68 


8.91 




0.095 


26 


0.01 


7.90 


1.15 


1.07 


16.24 


9.05 




' 


2 7 


0.05 


7.87 


0.96 




21.22 


10.09 




0.010 


2 8 


0.03 


7.98 


1.03 




23.56 


10.15 


0.98 




2 9 


0.01 


7.95 


1.04 


1.91 


15.87 


13.86 




0.012 


3 0 


0.02 


7.90 


0.89 




21.79 


14.81 


0.99 




^ 1 

j j. 


n n*i 

U . U3 








23.56 


15.03 




n ni n 

If . U1U 


32 


0.03 


7.94 


1.12 


1.21 


20.56 


16.10 


0.45 




33 


0.02 


7.98 


0.56 


0.95 


24.99 


18.09 


1.03 


0.011 


34 


0.08 


7.88 


1.97 




21.03 


17.89 






3 5 


0.10 


7.95 


0.95 




25.94 


18.03 


0.49 


0.011 


36 


0.02 


7.91 


2.46 


0.79 


22.29 


18.19 




0.010 


3 7 


0.04 


7.85 


0.89 




25.01 


21.95 


1.49 




38 


0.06 


7.96 


1.05 




24.87 


22.01 




0.010 


39 


0.01 


7.90 


0.94 


U.B9 


24.97 


24.90 






40 


0.02 


7.87 


0.86 




26.51 


24.97 




0.011 


4 1 


0.04 


7.92 


1.09 


0.98 


24.86 


26.44 






4 2 


0.02 


7.93 


0.94 


1.47 


26.11 


26.34 




0.012 


4 3 


0.03 


8.69 


1.03 




25.30 


17.98 






44 


0.04 


8.51 


1.24 




31.89 


18.05 







[0 0 38] 



•*40-*- [H2] 
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m 2 
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1 2 







IBS 




it 






^(wt%) 




F p * 


Tm** 






t 1 


C 


S i 


M n 


C u 


N i 


C r 


Mo 


P d 


(%) 


(°C) 






A 


(.. 01 


5. 05 


1. 15 




26. 51 


18. 07 


1. 45 


0. Oil 


-5. 8 


1161 


St 




B 


0. 02 


5. 14 


0. 98 


0. 75 


24. 65 


17. 87 




0. 102 


-5. 4 


1167 






C 


0. 05 


6. 09 


1. 40 


1. 24 


25. 06 


17. 99 






-2. 8 


1132 






D 


0. 03 


6. 05 


1. 35 




28. 78 


18. 04 


0. 55 


0. 005 


-6. 0 


1114 


m 




E 


0. 01 


6. 03 


1. U 


0. 61 


26. 94 


17. 95 


0. 85 


0. 498 


-4. 1 


1124 




F 


0. 04 


6. 55 


1. 25 




24. 71 


18. 12 


0. 97 




0 


1117 






G 


0. 02 


6, 12 


1. 09 


0. 89 


22. 42 


17. 75 


— 


0. 012 


+ !. 5 


1123 


m 




H 


0. 04 


7. 98 


0. 97 


0. 95 


24. 99 


18. 09 


1. 03 


0. Oil 


+4. 1 


1066 




150 kg 


I 


0. 03 


7. 91 


1. 23 




25. 02 


17. 79 


0. 35 




H 9 


1068 




■f "jii \ 


J 


0. 02 


7. 78 


0. 74 


1. 95 


26. 81 


21. 95 


— 


0. 010 


+4. 5 


1064 






K 


0. 04 


5. 07 


0. 98 




13. 98 


18. 23 


0. 23 


0. 979 


+5. 7 


1223 






L 


0. 02 


5. 10 


1. 16 




12. 13 


17. 89 


1. 97 


0. 104 


+9. 0 


1231 


it 




M 


0. 02 


6. 11 


0. 95 


0. 98 


18. 19 


18. 01 


1. 89 


0. 105 


+6. 0 


1165 




N 


0. 01 


7. 89 


1. 95 


1. 02 


20. 97 


17. 95 






+6. 7 


1089 






0 


0. 05 


7. 95 


1. 05 




24. 54 


22. 10 


Q. 95 


0. 012 


+8. 4 


1069 






P 


0. 04 


4. 13 


1. 11 


2. 01 


20. 02 


18. 06 


1. 02 


0. 513 


-2. 6 


1225 






Q 


0. 02 


5. 09 


0. 93 




21.91 


17. 84 




0. 520 


-2. 8 


1182 






R 


0. 03 


8. 69 


1. 03 




25. 30 


17. 98 






+4. 7 


1039 


m 




S 


0. 01 


5. 08 


0. 89 


1. 42 


20. 74 


18. 26 


1. 13 


0. 098 


-0. 1 


1189 




H I P 


T 


0. 04 


6. 06 


1. 03 


1. 24 


15. 87 


17. 84 




0. 012 


+6. 2 


1179 




m 4t 


U 


0. 06 


6. 60 


1. 06 


0. 65 


20. 48 


18. 01 


0. 80 




+4. 1 


1137 






V 


0. 02 


7. 89 


0. 99 




20. 72 


18. 31 


1. 51 


0. 010 


+8. 8 


1090 




-=5 4 Xi2 


mm 





) Fp (» =Cr (» +Mo (%) +3xSi {%) -N i (%) -14 
tt Tm CC) = 14 70 ~35x S i (%) -5xNi (%) 
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1 4 



o 

'J 

5t 



■7 

y 
■j 

A 



IT 



150 kg 



H I P 



A 
B 
C 
D 
E 
F 
G 
II 
I 

L 
M 
N 
0 
A 
A 
C 

c 

G 
C 
I 
I 
P 

Q 
R 



Fp 
(%) 



-5. 8 
-5. 4 
-2. 8 
-6. 0 
-4. 1 
0 

H. 5 
H 1 
t2. 9 
Hi 



f5. 7 
W 
fb. U 
lb. V 

^57T 
-5. 8 
-2. 8 
-2. 8 
H. 5 
+ 1. 5 
t2. 9 
+2. 9 
-2. 6 
-2. 8 
R 7 



+6. 2 
T47 



Tm" 

CO 



161 

167 
132 
114 
124 
117 
123 
066 
068 
064 



223 
231 
165 
089 
069 
161 
161 
132 
132 
123 
123 
068 
068 
225 
182 
039 



1ST 
179 
137 
1090 



CO 



1150 
(1150) 
1100 
1100 
(1100) 
1100 
1100 
1050 
(1050) 
1050 



1150 
1150 
1150 
(1 050) 
1050 
1200 

noo 

(1150) 

-ny^ir 

(1100) 

noo 

TOOT 
1150 
1150 



1150 
1150 
(1100) 
1051 



1 

+8 8 



900 WCE 
(D E T 



3. 0 

(3. 5) 

2. 6 

2. 8 

(2. 0) 

2. 6 

3. 0 
2. 2 
(2. 0) 
2. 0 



3. 4 
3. 0 

3. 5 
(2. 0) 

2. 3 

4. 0 

3. 0 
I. 5 

(2751 

1. 5 
(OT 

2. 8 
(1. 7) 
37T 

3. 0 



3. 0 

3. 0 
(2. 0) 

JJL 



CQ1 



800 
(800) 
750 
750 
(750) 
750 
750 
700 
(700) 
700 



800 
800 
800 
(700) 
700 
850 
650 

iw 

(800) 

700 

(650) 

urn 

800 
800 



800 
800 
(750) 
700 



* Fp (96) -C r (96) +Mo {%) +3xSi (%) ~Ni (%) -14 
ft Tm CC) = 14 70 — 35 x S i (%) - 5 x N i C%) 



[0 04 0] 



* * [fi4] 
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1 6 



it 



!|5 



m 



iL 
8RL 
IL 
ML 
ML 

ML 
ML 



E L 



3> 



5. 3 
0. 2 
0. 9 

6. 0 

8. 5 

9. 7 

6. 3 

0. 5 

3. 7 



5. 9 

2. 3 
9. 5 
5. 7 

1. 0 
9. 5 

2. 5 
0. 4 

4. 9 
81.4 

3. 1 

5. 9 
1. 8 
3.4 
9. 5 



0. 4 
3. 9 
5. 9 
5 



v E o 



1; 

30. 5 
27. 9 
35. 1 
29. 3 

31. 0 
25. 7 
18. 4 
15. 8 
21. 4 



3. 2 

2. 4 

2. 1 

3. 0 
1. 9 

30. 5 

28. 7 
33. 5 

31. 2 

29. 7 
24. 3 
16. 2 
18. 4 
26. 9 

32. 2 



~2TT 
2. 5 
21. 3 

2. 3 



iioor 



95TO07 
65°C 



ft fe CP KS. ft «E Iff . CmmTTTy" 



0. 08 

0. 09 
0. 04 
0. 05 
0. 05 
<0. 02 
<0. 02 
<0. 02 
<0. 02 
<0. 02 



09 
0. 07 
0. 05 
<0. 02 
<0. 02 



8. 19 
0. 12 



"TUT 
0. 06 
<0. 02 
<0. 02 



95SH 3 S0 4 
103*0 



0. 11 
0. 12 
0. 07 
0. 06 
0. 04 
0. 05 
0. 04 
0. 02 
0. 03 
0. 02 



0. 14 
0. 08 
0. 05 
0. 04 
0. 02 



0. 53 
0. 86 



"OF 
0. 06 
0. 04 
0. 03 



98&H2SQ4 
I50°C 



0. 11 
0. 10 
0. 06 
0. 04 
0. 03 
0. 04 
0. 03 
0. 02 
0. 03 
0. 03 



0. 08 
0. 10 
0. 04 
0. 03 
0. 04 



1. 95 
0. 10 



0. 11 
0. 03 

0. 03 
0. 02 



180°C 



20 
0. 17 
0. 12 
0. 07 
0. 05 
0. 05 
0. 04 
0. 03 
0. 03 
0. 02 



13 
19 
05 
02 
02 



1. 61 

0. 16 



0. 06 

0. 05 

0. 03 



98XH 3 S0 4 
220°C 



38 
35 
26 
12 
10 
17 
07 
02 
03 



29 
37 
11 
03 
03 



0. 73 
0. 41 



173T 
0. 12 
0. 18 
0. 03 



[0fficDffg#.&fMHH] 

imi] *wncomm\ 1 1 «t & m<?Mfttmf& «k 

'<mS.b N i MfS i $^Mb oM\%^-f 0o 

[H2 ] mmmit / zx^m(09 5%, 1 0 otkk^t- 

[H4 ] mmm 1 t x &Me> 9 8%, is otkb^t 
im5]m<mmmiizj;mco9 8%, isor& 

X/2 2 0 4 C«43t"«if^'ffifc P d^tSfc^Mffi^ 

•m. 

me] mmm nz x & me> 9 5 % , 100 °cmM*x° 

COm±'\tH XX/ 3 ■ 5 % N a C 1 tFTWLJStte bCr 

^mbcomm^-tm. 



im7] mt<mmit,z£&M(D9 5%, 10 ores 

M^-CCM&^b C u ^frfi b com& £^tm 

[us] mmiiiza>m<^95%, 1 0 o-cmm^x- 
com^bMo^mbcomi^i^tm, * 



* im9]mt<mmMii l z£hM?)9 8%, i5o°cs 
Mtpx-m&ftb c^mb(omm^i-m» 
[iai 0] mmmi i,zi.iM<7)9 8%, i5o°csetti 

T«OW£tt bMn J: b <7)?m £ ^tH. 

30 [0 1 1 ] h t < mmm nzxt momm^im** 
3mmx-^iwm>^>^-mmmmizmf6o'c 

^©iRx^/l^f Jfcfr CDUfi £ ^Ho 
[012] *f&BJ!tfc ft I, mm 2{zXhA yd"/ t-F 

k old ftfflc7)f*m* t b co wfs ^-r 

00 

[01 3] HJ&M2fcj;£-f yrf-/hC, F, K&I/H 

1 pus, T«»r B ^[5Sis«^fe(t^sota«as 
Rx/Mitmmmmb nm^^-rm. 

[ 0 1 4 ] [sf t < jifflsffl 2 £ J: & WJH A~ J &y IrtS 
40 VCOfllftffi f0ftffl$&t/9 0 0—1 00 0°Ctfc 

[01 5] mm^mzxh^mmm/s^mmmm 
mizmm d twasm^w^cojiTtti: <o 
iwis^^-f-0o 
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[01] 



[02] 



1100- 



1000- 



<MDf 





7 



\ 

E 

*) 

4* 



1000 1100 1200 1300 1400 
1470-35XSi(%)-5XNi<%] 



95%HgSQ4.100°C 

0=1B%Cr.Pdfcife*J 
• =l8%Cr.Pd**o 



4 S 

Si (wt%) 



. 3-0- 



03 



(0.86) 



[03] 



98%H2S04.150°C 

0=W%Cr.Pd«5fr*r 
• =i8%Cr.Pd!fcS» 



_i — O-Oo — O • 
4 6 9 
Si (w1%) 



[07] 

95%H?S04.I0Q°C 
*18HCr=5'!4Si.Pd ;fcAn 



[04] 



06 




E 



96%H?504.180°C -5 



0.4 



0=18%Cr.Pd ft#**o 
• =1B%Cr.Pdj*rf»o 



-Si 



0.2 



[010] 
98%H2S04.150°C 
= 1B%Cr. =8%Si 



1 2 
Mn (wt%) 



0.2 • 

^ o.i 



1 2 3 

Cu (wt%) 



4 _ 



0.3 



0.1 



I 

-• 

(0.B6) 



[08] 

95%H2SO4.10Q°C 



= 18%Cr.=5%Si 
Pd jfc-fln 



1 2 

Mo (wt%) 



- OS 
E 



0.4 



0.2 



[09] 

96%H2S04.150°C 
=18%Cr.=8%Si 



0.02 Q04 0.06 0.08 0.10 
C (Wl%) 
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[05] 



[06] 



0pen:98%H2S04.l80 o C 
So;id:98%H2S04.220°C 




0 0.005 0.01 



0.05 0.1 

Pd [wJ%] 



0.5 1.0 



IS. 



IOO0 
600 
600 
400 
200 



„ 0.20 



E 
E 

* 
5? 



0.10 



3.5%NaCI,30°C 



+ 



a a c 



SUS304 



95% H2S04,IOO°C 
• ^8%Si,Pd (SSi 



-9° 



10 15 20 25 
Cr (w1.%t 



30 



[01 1 3 



E 

2 



o- §,T>°o -^J 

- c iV\ 

" **** 

i i i i ^ . . . i 


/ 

1 l i 1 i \-L 




- 

y 

— !D — OOQDQ)-CIX 

1 1 1 1 I i_ 


P 

i i i i 



-6 -4 -2 0 +2 + 4 +6 +8 +10 +12 
Cr[%)+Mo (%)+3xSi(%l-Ni(%)-14 





30 




25 








20 












15 












10 


Ll. 





[012] 



-O- ^>r,MFp:01AJi*f 
-A- -f>3VHFp:+5.7).iS-j2f 

*Fpil*tJKI. 



- o- 




4* it ioocc i05o-c noo«c 1150 , C 1200-C 
} I ilOOhr X10l» *3hr »5hr H0hr 

^ f«f ^ 
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[01 3] 



[01 5] 



-■— -f>r,K (Fp: 
-m—4>y-*YK (Fp 

-A-H1RSWIS (Fp 
-A— HIFW&T (Fp 



-2.8%,10.3%)**tofc« 

+ 5.7%, 6.1%)/ IU3U ^ 
-0.1%, 0 % ) 
+ 6.2%, 6.0%J 




80 



— 60 



40 



20 




O j(>^hF.fi.T : Jt3JD 
• ^>^FF.ifrt,2.0 

A ^>3V|-F.fi.THj1.5 
O HIF#|*S.£f*2.0 



_l_ 



700 800 900 



1000 



800 900 1000 

ft Sfc ;& JL. cci 



1100 



[014] 



10- 



p 



ISOkg HIP 

0 □ : 900-1QO0"C<£'JB5O% 
• ■ : 900-1000 , C»«t')<50% 




£■ 4 



////////////// S /;/////// 7T7 %\ 



-— CDO O CD- 




=[0/ 



/ 
/ 
/ 
/ 
/ 
/ 
/ 

J I I 



-6 -4 -2 0 +2 +4 *G 

C r (%)+ M o (%) + 3x S i [%)- N i (%H 4 



+8 



7oy b^.-i>'togE# 

(72) m% 

(72)»BJ5# ffjg KHi 
(72)3fcHjJ# 4^* m& 



(72) « ®f| iEA 

iWMl«t«g0T 5 T §7171=1^ H 

(72) « 4^|f » 

*JK^ltfflKAOrtZTS5#l^ H 
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